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temperature is then, by definition, the number of calories of heat which have passed into the water. . - It will be noticed that in the above definition we make 110 assumption whatever as to what heat is. Previous to the nineteenth century physicists generally held it to be an invisible, weightless fluid, the passage of which into or out of a body caused it to grow hot or cold. This view accounts well enough for the heating which a body experiences when it is held in contact with a flame or other hot body, but it has difficulty in explaining the heating produced by rubbing or pounding. Rumford's view accounts easily for this, as we have seen, while it accounts no less easily for the heating of cold bodies by contact with hot ones ; for we have only to think of the hotter and therefore more energetic molecules of the hot body as communicating their energy to the molecules of the colder body in much the same way in which a rapidly moving billiard ball transfers part of its kinetic energy to a more slowly moving ball against which it strikes.
209. Joule's experiment on the heat developed by friction. Joule argued that if the heat produced by friction, etc. is indeed merely mechanical energy which has been transferred to the molecules of the heated body, then the same number of calories must always be produced by the disappearance of a given amount of mechanical energy. And this must be true, no matter whether the work is expended in overcoming the friction of wood on wood, of iron on iron, in percussion, in compression, or in any other conceivable way. To see whether or not this were so, he caused mechanical energy to disappear in as many ways as possible and measured in every case the amount of heat developed.
In his first experiment he caused paddle wheels to rotate in a vessel of water by means of falling weights W (Fig-177). The amount of work done by gravity upon the weights in causing them to descend through any distance d was equal to their weight W times this distance.ber of grams of water by its rise inhe devices for transforming work which we have considered we have found that on account of frictional resistances a certain per nent of the work expended upon the machine is wasted. The
